ABSTRACT. It is assumed in this article that the prognostic value of qualitative indicators of consumer sentiment depends, to a large extent, on changes to consumers' wealth, which is connected with the situation in the labour market. Therefore, the main aim of the analysis is to verify the relationship of consumer survey results with the level of wealth and the financial condition of households. It is assumed that the predictive power of individual indicators of consumer opinions regarding the development of consumption is indirect, describing, among other things, the earning activities of the respondents. The calculations, which took into account time lags, econometric causality, and the construction of models of stepwise regression, indicate that Polish respondents evaluate their wealth and the economic condition of the country from the perspective of the situation in the labour market.
Introduction
The values of such indicators as the Consumer Confidence Index or the Index of Consumer Sentiment are generally considered to be indications regarding the consumer activity of households. The predictive usefulness of such data is one of the most frequently discussed topics (Ludvigson, 2004, p. 29) . The focus of interest is usually on the strength and type of the relationships between the qualitative series and fluctuations in consumption (Souleles, 2004, p. 40; Dees, Brinca, 2013, pp. 6-9) . The main goal of many previous studies into synthetic indicators of consumer confidence was to test their predictive usefulness in the context of various categories of expenditure, including expenditure on durable goods (Howrey, 2001, p. 175; Souleles, 2004, p. 40) . However, mathematical and statistical analyses of the relationship between quantified consumers' answers and the estimates of effective demand do not always render the expected results. This applies to the strength of the interdependencies, their direction, as well as time lags. For example, the results of a study of a well-known synthetic index -the Michigan Consumer Sentiment Index (CSI) -have shown
Data series and their transformations
The statistical material used for the analyses was obtained from the market research company IPSOS 2 . The database was considered to be a valuable source of information because compared to the alternatives available in Poland it has the longest value series (quantified responses have been collected and made available since December 1991).
Although IPSOS publishes five different kinds of synthetic indicators, in this analysis simple balance series were used. Considering the aim of this analysis it would be wrong to refer to synthetic indices that combine opinions on such diverse issues as the financial situation of the household and the overall economic situation of the country (See: Curtin, 2007, p. 13) . Probably, this is the reason why composite confidence indicators are often characterized by a weak correlation with macroeconomic data compared to the relationships shown by individual indicators (Jankiewicz, 2013; Kwan, Cotsomitis, 2004, p. 140) .
The set of consumer opinion indicators was supplemented with three additional variables that were constructed using balance statistics (where: d -diagnosis and f -forecast) relating to the need for purchasing durable goods -dc, the accumulation of savings -ds, fs and describing the value of household assets dw and fw. If they are treated as percentage changes and set together properly, what will be obtained is the elasticity of consumption (dc/dw) and savings (ds/dw; fs/fw) -their sensitivity to the change in the value of household assets (Bürkl, 1996, p. 41) . In this case, it has been assumed that quantification of opinion on consumers' material well-being, rather than on their financial situation, is a better measure of the resources at their disposal. The first category is more capacious, and this seems more in line with "net worth" defined by Modigliani as the total value of financial and non-financial assets minus the balance of debt (Ando, Modigliani, 1963, pp. 47-78) .
Finally, the development of the dc/ds coefficient, which was treated similarly in Bürkle's work as the elasticity of substitution between savings and consumption, was also included (Bürkle, 1996, p. 41) . If the value of this ratio exceeds a level of 100, the propensity to consume outweighs the propensity to save. A drop below this level indicates that there are more respondents who are willing to save than those who are convinced of the need for purchasing durable goods.
3
Some of the variables published in the official statistics were selected; they describe the situation on the labour market including average wages, the number of unemployed, average employment plus the unemployment rate. One of the questions in the IPSOS survey directly refers to inflation expectations and therefore the two price indices of consumer goods and services were also taken into account (with the following base values: the previous month = 100, the corresponding month of the previous year = 100).
Eventually, the aggregates of GDP and private consumption in the household sector were selected as well. The first one was included in the set of analysed data because the two questions in the consumer survey concern the overall economic situation in the country. The second one was chosen in order to test the prognostic value of individual indicators of consumer opinion in relation to fluctuations in consumption.
Selecting the form of the data series is one of the key decisions that need to be taken at the preparation stage for the analysis of the relation between the business tendency survey or consumer opinion survey data and official statistics (Bram, Ludvigson, 1998, p. 63) . The wording of most questions in the survey on consumer opinion imposes a diagnosis of the current situation in comparison with the situation prior to the previous 12 months, or requires a forecast of one year. As a result, it is considered reasonable to present the macroeconomic data in the form of annual relative change. Indices of this type are dimensionless quantities, thereby making it possible to compare phenomena in time and space. Moreover, the transformation of data series increases the likelihood of transforming their fluctuations into a stationary process.
In order to alternatively illustrate the fluctuations of macroeconomic variables, reference is made to the concept of economic cycle fluctuations as percentage deviations from the long-term stochastic trend. This type of procedure is justified particularly in developing economies when a clear upward trend is observed in many macroeconomic series (Artis, Marcellino, Proietti, 2004, p. 2) . Separating the cyclical component of a time series requires its prior decomposition (Zarnowitz, 1984, p. 4) . To filter out (or to isolate) the seasonal and irregular components, the Census II/X-11 method was performed. 4 The fluctuations in the form of percentage deviations from the stochastic trend could then be separated from the Henderson curve (Kasperowicz, 2012, p. 67 ). The latter was specified using the HodrickPrescott filter (Hodrick, Prescott, 1997) . The latter procedure requires that the time series have a sufficiently large number of observations. In the case of quarterly data, there should be at least 32 observations, which correspond to the usually accepted maximum length of the business cycle (Mills, 2003, pp. 94-95; Gazda, 2010, p. 44) . Due to the number of observations in the analysed time series, there were no formal obstacles to using the decomposition procedure adopted for the further testing of linear relationships.
5 It is also worth noting that the method of obtaining and quantifying the business tendency survey as well as the consumer opinion survey data means that they do not reflect trends and are at least partially cleansed of seasonality (Business Tendency Surveys: A Handbook, 2003, p. 9). Therefore, it has been assumed that in order to provide adequate comparability between qualitative data and official statistics, the macroeconomic series had to undergo the aforementioned transformations (Klein, Moore, 1981, p. 167; Jankiewicz, 2007, pp. 102-105) .
Methodology for identifying the strength and direction of relationships
It was decided that the purpose of the article would be better achieved through a multistage procedure. An analysis of cross correlations made it possible to measure the strength of the linear relationships, but also the identification of time lags which exhibit the strongest relationships. The Pearson r (j) correlation coefficients were calculated for j ∈ {0; ± 1; ± 2; … ± 8} for the quarterly data, and j ∈ {0; ± 1; ± 2; … ± 24} for the monthly data. It was assumed that lags exceeding two years would not be applied in the analysis performed, because then the essence of the interdependence in the examined data might disappear.6
Due to the limited availability of historical values for some macroeconomic variables, the measurements were carried out for the data series covering the years 1995-2013. The results for price indices of consumer goods and services are an exception, as they only include data for the years 2000-2013. The state of the Polish economy in the 1990s was the reason why the sample was limited. The beginning of the economic transformation was marked by very high inflation, and despite a gradual improvement in this respect negative phenomena As a result of shortening the data series, the strength of the linear relationship between them and consumers' forecast of inflation increased from -0.33 to -0.66 for the cpp variable (price indices of consumer goods and services -previous period=100) and from -0.33 to -0.55 for the cpc variable (price indices of consumer goods and services -corresponding period of previous year=100).
The next step in achieving the goals put forward was to refer to the concept of econometric causality. As in many other studies of this type, it is assumed that if the quantified consumer opinion Granger-causes macroeconomic variables, it can be concluded that such series have some prognostic value. Thus, in each case, the maximum lag was chosen in the range from 0 to 24 for the monthly series, and from 0 to 8 for the quarterly ones.
In the procedure used, it was checked whether this regression model:
explains and predicts the described variable better than this model:
where the series of macroeconomic percentage deviations from the trend or annual relative changes were the described variable M t . Household opinion indicators are X t . In this case, the null hypothesis takes the following form: H 0 : β 1 =···= β k = 0, which means that X t Grangercauses M t (Granger, 1969) . By taking into account the critical value of statistics -F, the H 0 hypothesis can be verified. However, in this case, the probability generated along with the test statistics was considered. It is assumed that Granger causality occurs between a pair of variables if the pvalue is lower than the level of significance, which was 5% in respect of the analyses done.
The tests performed allowed the identification of the maximum delay for the X t variable treated as the cause of M t . Then, using these results, the multiple regression equations were estimated. Thereby, for example, an indication of the Granger test delay of 12 periods suggested the need to include in the regression equation the twelve series of the describing variable with a delay of 1, 2, ..., 12 periods; but also without a time lag: 
where: Y tthe value of a macroeconomic variable in period t, α -the equation coefficient (for a statistically insignificant series its value is zero), Xi t-k -the value of the variable i for pre-k quarters (or months), kthe maximum lead of independent variables for quarters (or months).
In each case, the stepwise regression with forward selection procedure made it possible to isolate the most significant lag of a given qualitative variable.
Eventually, a regression model was constructed for any macroeconomic quantity by placing a group of variables describing the previously selected opinion indicators along with the selected time lags. Again, the stepwise regression procedure was used which allowed for a reduction in the set of possible determinants to a maximum of two or three:
where: Y tthe value of a macroeconomic variable in period t, β -the equation coefficient (for statistically insignificant series its value is zero), Xn ,t-j -the independent variable n prior to j quarters (months).
Due to the character of the describing variables and the method of the analysis performed, special attention was paid to the phenomenon of multicollinearity in the estimated models. A formal method for detecting the presence of multicollinearity that is widely accepted is the use of variance inflation factors (VIF) or tolerance (1/VIF) (Kutner, Nachtsheim, Neter, Li, 2004, p. 408) . These factors measure how much the variances of the estimated regression coefficients are inflated as compared to when the predictor variables are not linearly related. It was assumed that the tolerance for a given variable should not drop below a value of 0.2, which meant that a 20% variance in a given independent variable was not explained by all the remaining independent variables (Menard, 2002, p. 76; Kutner, Nachtsheim, Neter, Li, 2004, pp. 408-409) . Thus, the VIF calculated on this basis should not exceed a value of 5. Table 1 presents which time lags of consumer opinion indicators exhibit the strongest relationships with the macroeconomic time series. The cross-correlation coefficient r xy (k) represents the correlation between the two series X and Y, where X (here consumer opinion indicator) is lagged by k observations (months or quarters).
Cross correlations
The analysis of cross correlations first allows the drawing of conclusions on the predictive power of consumer opinion indicators. The highest correlation coefficients occur between individual indicators and the situation in the labour market: -diagnosis of the financial situation of households and the unemployment rate (r=-0.89) and average employment (r=0.93), -forecast of savings accumulation and the unemployment rate (r=-0.88) and average employment (r=0.93), -diagnosis of wealth and the average employment (r=0.83). Source: Own calculations based on IPSOS and CSO data.
Explanations: "-" = lagging character of the opinion indicator; "+" = leading character of the opinion indicator; _c -H-P cycle; _i = annual relative changes; macroeconomic data: gd -gross domestic product; con -individual consumption expenditure of household sector; gw -average monthly gross wages and salaries in enterprise sector, grand total, unepregistered unemployed persons in thousands; uner -registered unemployment rate in %; pem -average paid employment in enterprise sector; cpp -price indices of consumer goods and services -previous period=100); cpc -price indices of consumer goods and servicescorresponding period of previous year=100); indicators of consumer sentiment: dgsdiagnosis of the general economic situation; fgs -forecast of the general economic situation; fun -forecast of unemployment; dw -diagnosis of the value of household assets; fwforecast of the value of household assets; df -diagnosis the financial situation of household, dc -the need for purchasing durable goods, fp -forecast of inflation, ds -diagnosis of accumulation of savings, fs -forecast of accumulation of savings.
As expected, the indicator of employment forecasts has the strongest correlation with the number of registered unemployed (r=-0.83) and average employment (r=0.87). Additionally, it exhibits leading characteristics in relation to these data. It should be noted, however, that the results vary depending on the modifications of the macroeconomic Much bigger leads appear in relation to the percentage deviations from the trend, but this happens at the expense of a lower value for the linear relationship. No objections can be raised to the marks accompanying the Pearson coefficients, as the qualitative indicator of the unemployment forecast is constructed in such a way that an increase in its value will describe an improvement in the labour market.
It is also worth noting that the quantified assessment of the overall economic situation is most strongly correlated with the rates of unemployment (r=-81) and average employment (r=0.78). The relationship of this indicator with the GDP aggregate has significantly less power (r=0.67 with percentage deviations from the trend and r=0.62 with relative change).
The calculations seem to confirm the thesis put forward at the beginning of this article. On this basis it may be presumed that the respondents assess their wealth and the economic condition of the country mainly from the perspective of the situation in the labour market.
Granger causality
In accordance with the idea that the future cannot be the cause of the past, it was assumed that if the X t variable Granger-cause the M t variable, X t changes should occur prior to the fluctuations in M t (Gujarati, 1995, p. 621) . Starting from the largest time lag, the test was repeated iteratively until there was no reason to reject the null hypothesis that no causal link exists. The results reflecting the maximum gap between the variables, which subsequently made it possible to construct the forecasting models, are shown in Table 2 . The test results were obtained by means of quarterly series consisting of 64 to 75 observations, as well as monthly ones ranging from 204 to 227 observations (in the case of inflation -168 observations). Source and note as in Table 1 .
The Granger test results confirmed the previously revealed significant relationships between large portions of the examined data series. At the same time, there were no causal relationships for most individual indicators with the gw_c variable, which had already signalled very low values of linear coefficients. The same can be said about the relationships between the statistics of consumption and the three indicators (ds, dc/ds, dc/dw).
At the last stage of the search for the most significant time lags between the variables, multiple regression models with stepwise regression with forward selection procedure were used (3). This time, a model with one, most significant lag regarding the describing variable was specified for each pair of data.
The multiple regression models
The calculations carried out so far were characterized by the use of pairs in respect of the data examined -the selected macroeconomic variable was described in each case by means of only one independent variable (with different lags). This principle concerned both cross correlations and econometric causality testing. In the next step of the analysis, an attempt was made to construct models that would estimate the simultaneous impact of the previously isolated potential determinants of variability in the macroeconomic series. To achieve this goal, multiple regression equations were formulated (4), using the stepwise regression procedure to eliminate subsequent variables and their lags which proved to be statistically insignificant. As a result, adequately reduced regression equations were obtained.
In the specification procedure of the presented models, those series of the individual opinions which did not exhibit any leading quality in relation to the dependent variable were also taken into account. It was assumed that in spite of their coincidental character, their prognostic usefulness consisted in their being published well in advance compared to official statistics. The results of regression modelling are given in Table 3 . Source and note as in Table 1 .
The coefficients of determination for models with one explanatory variable differ significantly from each other. The indicators of consumer opinion best describe the data that characterize the labour market. This applies to the unemployment rate, the number of registered unemployed (only in terms of relative change), and in particular, average employment in the form of percentage deviations from the trend. In the latter case, the diagnosis of the financial situation of households describes 91% of the variability in macroeconomic data series.
As has already been shown in the analysis of linear relationships, household opinion indicators exhibit a leading character mainly in relation to the variables presented in terms of percentage deviations from the trend. The time lags of determinants that were introduced into the regression models lasted 10-12 months on average.
Household expectations regarding unemployment also have a leading character in relation to the situation in the labour market (model 13). However, it would be difficult to presume that forecasts formulated by the respondents were based on econometric models or statistical analysis. Representatives of households describe the situation observed in their immediate surroundings, so it concerns themselves, their families and friends. Most of them are either salaried employees or businessmen. In most cases, redundancies do not happen suddenly and without warning, and information appears about possible layoffs long before they are executed. This thesis is confirmed by the very strong relationship between household Table 1 .
Contrary to expectations, forecasts of the unemployment rate do not play a significant role in the model describing the variability in unemployment (model 16). If there are some evaluations of the current and future financial situation of households among the independent data, the variable becomes statistically insignificant and its redundancy rises above acceptable limits. The individual employment forecast indicator itself explains as many as 62% of the variation in the unemployment rate in a typical estimation using the classical least square method.
The data series consisting of the quantification forecasts and diagnosis of the microeconomic situation (fs-forecast of accumulation of savings and dw-diagnosis of the value of household assets) proved to be most useful in describing the macroeconomic gd_c variable. The diagnosis of the general economic situation indicator reflects its leading character in relation to the macroeconomic aggregate, but this means it is possible to describe "only" 46% of the variability (model 3). The indicators of consumer opinion (fun and dc/ds) best describe the GDP magnitude when the latter one is in the form of annual relative change (gd_i).
The indicators that proved to be useful in forecasting consumption include the following: the indicator of the financial situation of households (df), the price forecast (fp), the opinion on the merits of purchasing durable goods (dc), and the elasticity rate of the substitution between savings and consumption (dc/ds). The values of the determination coefficients for models No. 6-8 indicate, however, that these are not the only sources of variation in consumption in Poland.
The indicator of the household price forecast proved to be the best determinant for both price indices. The constructed models explain only a small part of the variability in both indices, which means that the set of describing variables should be supplemented by other determinants. The coincidental character of the qualitative variable determines its low predictive power.
Conclusions
In this paper, the predictive power of consumer opinion survey results was verified in the context of the development of the wealth value and the financial situation of households, which was combined with the situation in the labour market. Thus, it was assumed that the predictive power of individual indicators of consumer opinions regarding the development of consumption was indirect, describing, among other things, the earning activity of the respondents.
The calculations were carried out in subsequent stages which consisted in determining cross correlations, taking into account time lags, testing econometric causality, and models of stepwise regression with a forward selection procedure.
The calculations seem to confirm the thesis put forward at the beginning of this article. On this basis it may be presumed that Polish respondents do indeed assess their wealth and the economic condition of the country mainly from the perspective of the situation in the labour market. This is evidenced, among other things, by a stronger correlation between their evaluation of the general economic situation with unemployment rate or average employment rather than the evolution of the GDP aggregate. Moreover, the greatest predictive power of consumer opinion was observed in relation to macroeconomic variables such as the unemployment rate, the number of the registered unemployed, and in particular, the average employment. In the latter case, the diagnosis of the financial situation of households describes 91% of the variation in this data.
The individual indicators are characterized by little or no predictive power in relation to average wages and inflation. This was confirmed through successive steps of the analysis. In subsequent stages of research on the predictive power of household opinion, the information content of quantitative answers to the consumer opinion survey should be measured by introducing these answers into forecasting models along with selected quantitative variables.
